One factor that would seem to interfere with consistent radiographic interpretation is poor film quality. When Liddell compared discrepancies among six readers on the best and worst quality radiographs from 11 coal miners, he concluded that poor film quality did not significantly affect variability in film reading.4 Several studies by Reger and his colleagues addressed the impact of film quality on consistency of interpretation. In the first the authors evaluated the results of three experienced radiologists' interpretations of 2337 radiographs and found only a trivial effect of poor quality on observer consistency.2 In the second interobserver consistency was adversely affected by poor film quality (especially by
Disagreement between observers on the interpretation of chest radiographs for the pneumoconioses has been reported. '-3 The United States Federal Mine Safety and Health Act of 1977 called for miners with " evidence of pneumoconiosis" to be transferred, without loss of pay, to areas where dust concentrations are maintained at less than 1 mg/m3 of respirable dust. Of the three means of providing evidence of pneumoconiosis (chest radiography, biopsy, or necropsy), the chest roentgenogram is of primary importance. Thus it is clearly important that the radiographic evidence of pneumoconiosis is reliably interpreted.
One factor that would seem to interfere with consistent radiographic interpretation is poor film quality. When Liddell compared discrepancies among six readers on the best and worst quality radiographs from 11 coal miners, he concluded that poor film quality did not significantly affect variability in film reading.4 Several studies by Reger and his colleagues addressed the impact of film quality on consistency of interpretation. In the first the authors evaluated the results of three experienced radiologists' interpretations of 2337 radiographs and found only a trivial effect of poor quality on observer consistency.2 In the second interobserver consistency was adversely affected by poor film quality (especially by Received 30 July 1984 Accepted 17 September 1984 underpenetrated films).5 Finally, Musch et al found a significant adverse effect of poor film quality on agreement between three readers in classifying chest radiographs from 1771 taconite workers for pneumoconiotic changes.6 There is some evidence that radiographs from obese individuals are more likely to be poor in quality. One study found an indirect relation between chest thickness (measured at maximum inspiration) and radiographic quality.4 The author concluded that "there are some subjects, especially those with thick chests, in whom it is difficult to get technically good films, and it is in these that the effects of poor technique probably affect the accuracy of reading of pneumoconiosis most." Another study related the proportion of unsatisfactory quality films to the subjects ' (table 2) . On comparing Kappa values, this difference was statistically significant (p < 0.0001). All three readers coincided on the profusion classification (major category) of 87-8% (652) of the radiographs. When this observed agreement is adjusted for that expected by chance alone, the resultant kappa value is 0-60 (SE = 0.04).
To evaluate the effect of film quality on interobserver profusion agreement, use of the film quality scale by the readers was examined. As table 3 shows, no two readers used the scale in a similar manner. While none of the readers used the "unreadable" category, most of the disagreement between readers occurred on distinguishing "good" from "fair" quality. Therefore, these two categories were combined, and the radiographs were separated into two groups based on defining satisfactory quality radiographs as those which received no rating less than "fair" from the three readers. Of the 743 radiographs, 91-9% (683) met this criterion. An unsatisfactory quality radiograph, then, has a rating of "poor" quality by at least one of the readers.
Contrast of interobserver joint agreement-that Since the adverse effect of obesity on interobserver profusion agreement may be a result of MVusch, Higgins, and Landis confounding by film quality, this possibility was evaluated. For the individuals in the upper quintile of the Quetelet distribution, 12.3% had unsatisfactory quality radiographs. The corresponding figure for those in the lower four quintiles was 6-9%. This difference exceeds that expected by chance (X2 = 3-89; p < 0.05). The effect of obesity, then, could be due to poorer film quality in obese individuals' radiographs. On control of film quality by stratification, there is no significant effect of obesity on interobserver agreement (table 6).
Discussion
We found substantial differences between the three readers in their classification of the profusion of combined, small opacities on 743 radiographs. If we define evidence of pneumoconiotic changes on the radiographs as profusion category 1, 2, or 3 the prevalence of these changes varied from 8.5% (reader C) to 15-3% (reader A). While this almost twofold range is less than the over threefold range (7.0-23.0%) of pneumoconiosis prevalence determined by three readers in another study,6 it provides clear evidence of interobserver variation in classifying radiographs for pneumoconiosis. Such variation would be especially disconcerting to workers seeking medical evidence to substantiate a request for transfer or disability compensation.
Most of the discrepancies between readers occurred in discriminating between major profusion categories 0 and 1. Category 0 refers to the absence Our study provides support for other studies56 that have found an adverse effect of poor film quality on the consistency of interpretation by multiple readers. It is important to note that factors other than film quality contribute to observer variation.
These include conditions of the reading place (lighting, surroundings), observer fatigue, and subjective factors such as differing perceptions of abnormality/normality. Whereas some interobserver variation is to be expected, it is important to identify factors that both influence reliability and are amenable to control. Film quality, we contend, is such a factor. 
